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© Anionic dye dispersions with enhanced cold water solubility upon dilution. 



© The present disclosure is concerned with enhancing the solubility of dispersed anionic dyes upon the 
dilution of their dispersions with room temperature water. Concentrated dispersions of such dyes with acceptable 
stability and low shear viscosities are disclosed which are more readily diluted to dissolve the dispersed dyestuff 
because they contain certain chelating agents are described. These agents have at least one free or 
appropriately neutralized acid group, with carboxylic acid groups being preferred. The appropriate cations 
include ammonium or lithium ions. The free acid groups are subsequently neutralized with these appropriate 
cations so that the final dispersions are preferably about neutral, i.e. have pH values about 7. A further 
improvement to the diiutability by the addition of a surfactant, preferably a non-ionic surfactant, is also 
discussed. The preferred dispersions dilute to a solution free of particles visible to the unaided human eye within 
three minutes of being combined at a rate of three grams of dispersion per liter of room temperature water. 
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ANIONIC DYE DISPERSIONS WITH ENHANCED COLD WATER SOLUBILITY UPON DILUTION 



SUMMARY OF THE INVENTION 

The present invention is concerned with improving the solubility of anionic water soluble dyes, including 
5 acid, direct and reactive dyes, which are dispersed in an aqueous medium. The solubility of these dyes, 
particularly In cold water, is enhanced by adding a chelating agent which has at least one of a free acid 
group or a lithium or organic carboxylate group to such a dispersion. The pH of the dispersion is controlled 
to a value in excess of about 5 by the addition of an appropriate amount of a lithium or organic cation 
source. The combination of chelating agent and cation source is present in an amount sufficient to give the 
w dispersion a three minute visual solubility of at least about 5 grams per liter at 25 °C. This means that upon 
diluting 5 grams of the dispersion with one liter of 25 °C water no dye particles are observable within about 
three minutes. 

The dispersions are formulated to be stable non-sedimenting and concentrated while still having a low 
viscosity at low shear rates. They thus contain between about 10 and 60 weight percent of dispersed 
is dyestuff which has an average particle size of between about 1 and 5 microns with no substantial portion 
having a particle size less than about 1 micron. The water content is set to provide a room temperature 
viscosity of less than about 4000 cps in a Brookfield viscometer at 12 rpm. 

20 BACKGROUND OF THE INVENTION 

There has been interest in both making dyes available in liquid formulations and enhancing the water 
solubility of dyes which dissolve in the dye bath. Approaches to the former object have been concentrated 
dye solutions in water/organic solvent mixtures and the development of aqueous dye dispersions and one 

25 approach to the latter object has been the addition of the tetrasodium salt of ethylene diamine tetra acetic 
acid (EDTA) or glycine to an ultimately spray dried formulation. There is also interest in enhancing the 
water solubility, especially the cold water solubility, of dispersed water soluble dyes. 

The aqueous dye dispersion approach was proposed for both cationic and anionic dyes in U.S. Patent 
No. 3.770,371. Basically, these water soluble dyes are driven out of solution by* the addition of selected 

30 electrolytes and the dispersion is stabilized by the addition of a dispersant. A modification in which either 
acid or reactive dyes are driven out of solution by supersaturation of the water dispersion medium which 
contains suitable anionic dispersants was proposed in U.S. Patent Nos. 4,110,073 and 4.264,323, respec- 
tively. Both of these patents also taught extensive size reduction of the dye particles to be dispersed. Later 
refinements taught in U.S. Patent Nos. 4,435,181 and 4,468,230 resulted in dispersions of reactive and acid 

35 dyes, respectively, which had commercially attractive low shear viscosities. Another approach taught in 
European Patent Publication 0.123.654 is to replace the anionic dispersants recommended and exemplified 
in the prior teachings of such dispersions with oligomeric to polymeric ethylene oxide derived non-ionic 
dispersants. However, the literature dealing with these dispersions seems to have assumed that adequate 
dye solubility would be observed upon diluting the dispersion down to the dye concentrations typical of the 

40 baths used to apply the dye to the goods to be colored. 

There is a need to enhance the rate and extent of solution observed when anionic dye dispersions are 
diluted for final use. For instance, some nylon fibers used in carpets begin fixing dye at room temperature 
so that the cold water solubility observed on the dilution of acid dye dispersions is of concern. If the dye 
does not quickly and completely dissolve, non-uniform dyeings may result. Some areas of the carpet may 

45 be deeply colored while others are inadequately colored. Further-more, in many cases the dye is ultimately 
fixed by a steam treatment so that heating of the dye bath is conducted only to the extent necessary to 
fully dissolve the dyes. Therefore, there is also a desire by dyers for dispersions that only require dilution 
without heating for conversion to solutions. However, because the dye fixation is from a truly dissolved 
state, the concern is with essentially particle free solutions as opposed to apparent solutions determined by 

so various filtration tests. A convenient test is the visual appearance of the "solution" in a strong light which is 
hereinafter referred to as "visual solubility". 

The concentrated dye solutions of certain anionic dyes has been discussed in U.S. Patent Nos. 
3,963,418 and 4.014,646. in these cases high dye solubility in an aqueous medium is achieved by the use 
of an organic cosolvent and the avoidance of sodium cations. In the typical production of anionic dyes the 
water solubiiizing group is an acid group neutralized with sodium, but here the sodium is carefully displaced 
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DETAILED DESCRIPTION OF THE INVENTION 

me aqueous dispersions of the present invention .e most £*J£Z^ 
between about 10 and 60 weight percent o, anionic dye and** '^J*^ dispersions con tain 
components to meet the criteria of stabHity solub.1.^ and JJJJ* ^J^, J etween about 20 and 30 
between about 15 and 50 weight percent of dye and more Pjf^fJ^^ in discussing the solids 
wXht percent In this regard, the water soJubHity of»e ^^^TSgnificant. Thl preferred 
content of the dispersions because the J^™^? wfth between about 1 and 15 weight 

amount of chelating agent is between about ^. 2 ^ 9 ^ n f"t being especially preferred. The 
percent being more preferred and between about 2 -and 10 weigh * P* r ~™ « and aci dity or 

amount of cation source is controlled by the amount and 0 ^ ^Jj ™? m 9 more cation source will 
basicity of the dye source used. If the chelating agent . added Mn ■ s <££*£^ more ^on source 
be required than if a partially or fully t ^ a ^.^^^^\^ V ^° pTeSS c a ke. It is preferred to use 
will be required If the dye is obtained from an ^-^J^W more preferably in excess 
sufficient cation source to give the find 6 ^nap 1 ,n ^ectallV preferred but dispersions with pH 
of about 7.0. An approximately neutral W^^Z*^ Snt of the dispersion is such that the 
values less than about 12 are of part.cu.ar ,nte est The ™ js {erreo that this viscosity be 

low shear room temperature viscosity is less than abou 4000 cps but t^ p known 
,ess than about 3000 cps. However, if the vscos ,ty IS Sperslon may also contain 
agents such as xanthan gum rather than decrees ,ng »° ™^ ^ e £ e T dl £ ng size reduct ion of the 
disperse* in addition to that required to prevent r^omer^on crffte dy ^ Qf dispersant 
dye particles. Between about 0* and ^^'^^^ ^ oetween about 0.5 and 1.5 weight 
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The dyes suitable for use in the dispersions of the present invention are those which can contain 
anionic water solubilizing groups obtained by the neutralization of an acid group with sodium or potassium. 
These include those anionic dyes classified as acid, direct and reactive. The acid dyes are well known to 
the art for the coloration of wool and nylon fibers. They are typically characterized by reasonable 

s substantivity for wool or nylon and a solubility in the purified state in boiling water of in excess of about 5 
grams per liter, preferably in excess of about 20 grams per liter. Those which achieve substantivity without 
either a mordant or complexing with a metal ion are preferred. 

The dyes suitable for use in the dispersions of the present invention are those which contain anionic 
water solubilizing groups obtained by the neutralization of an acid group sodium or potassium. These 

10 include those in the acid, direct and reactive usage classifications set forth in the Colou r index, Third 
Edition, published by the Society of Dyers and Colourists. and also recognized in Volume 8 of the Third 
Edition of the Kirk-Othmer Encyclopedia of Chemical Technology at pages 160 to 169. Those dyes bearing 
neutralized sulphonic acid groups are preferred and monosulphonated dyes are particularly preferred. The 
present invention finds particular advantage with those dyes which display limited water solubility in the 

is actual application both at room temperature such as those monosulphonated level and neutral dyeing acid 
dyes which do not readily and rapidly go into solution in the baths typically used for the continuous dyeing 
of nylon carpet The present invention, however, finds utility in any situation in which any anionic dyestuff 
dispersion is diluted to cause dissolution of the dispersed dye in an aqueous medium under conditions 
which do not result in rapid and complete dissolution. 

20 The monosulphonated level dyeing and neutral dyeing acid dyes so classified by Kirk-Othrner constitute 
a preferred class of dyes for use in practicing the present invention. Especially preferred among these dyes 
are those which are either azo or anthraquinone dyes. Particularly preferred dyes of these types are the 
following Color Index Acid dyes: 
Blue 25 

25 Blue 40 
Blue 324 

Orange 156 - 
Red 266 
Red 337 

30 The single most preferred dye has the following structural formula 
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The chelating agents suitable for the practice of the present invention include any of those known as 
such to the art which carry at least one acid group which is unneutralized or neutralized with an appropriate 
cation. The appropriate cations are lithium or the organic cations known to the art such as ammonium 
groups with the lithium and ammonium, particularly trialkyl ammonium such as triethanolamine derived 
cations being preferred and lithium being the most preferred. An extensive description of suitable chelating 
agents can be found at page 339 et seq of Volume 5 of the Third Edition of Kirk-Othmer Encyclopedia of 
Chemical Technology . The preferred chelating agents are those which carry carboxyl or carboxylate groups 
and particularly preferred are those with at least three such groups. Especially preferred among these at 
least tricarboxylic acids are citric acid and the aminocarboxylic acids such as nitriloacetic add, hydroxy 
ethylethyiene diamine triacetic acid, diethylene triamine pentaacetic acid and ethylenediamine tetraacetic 
acid (commonly called EDTA). Suitable amino di-. tri-and tetra-carboxylic acids are described in U.S. Patent 
Nos. 4.465,491 and 4.487.610 incorporated herein by reference. The most preferred chelating agent is 
EDTA. 

The chelating agents can be used in their free acid form or partially or fully neutralized. It is preferred 
that none of the chelating agents' acid groups be neutralized with sodium or potassium but such partially 
neutralized agents are suitable provided they also have at least one either free or appropriately neutralized 
acid group. If the chelating agent is used in an at least partially free acid form it may be necessary to add a 
sufficient amount of an appropriate base to adjust the pH of the final dispersion to a value in excess of 
about 5. 
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The suitable non-ionic surfactants are well known to the art as such and include the non-ionogenic 
stabilizers described in U.S. Patent No. 3,770.371. incorporated by reference herein, and the non-ionic 
dispersing agents described in U.S. Patent No. 4.110,073, incorporated herein by reference. The preferred 
non-ionic surfactants are those ethoxylation products which do not carry the residues of other alkylene 
5 oxides such as propylene oxide. Particularly preferred are the ethoxylation products of low molecular weight 
alcohols or phenol, most especially ethoxylated oleyl alcohol and nonylphenol. Ethoxylation degrees of 
between about 8 and 50. particularly between 9 and 25, are also especially preferred. 

The dispersions of the present invention preferably have a low content of sodium and potassium ions. 
As discussed hereinabove, it is believed the presence of excessive levels of these ions may inhibit the 
io solubility of the dispersed dyes on water dilution of the dispersions, particularly if the dilution is with cold or 
room temperature water. Thus, it is preferred to use the minimum amount of sodium or potassium salt 
dispersant needed and to minimize the level of sodium or potassium salt electrolytes present. 

Many of the commercially available anionic dyes will impart a certain sodium ion content to an aqueous 
dispersion both because they are recovered from their synthesis baths on sodium salts and because they 
75 are isolated with some electrolytes such as sodium chloride and sodium sulphate. It is technologically 
difficult and economically undesirable to purify these dyes and it is even more of a problem to replace the 
sodium counterions they carry, in certain cases not relevant to the present invention, anionic dyes have 
been prepared with lithium or ammonium counterions and formulated as super-saturated aqueous solutions 
for use in the paper industry. But the present invention is concerned with improving the apparent solubility 
20 characteristics of anionic dyes which are prepared as dispersions as opposed to solutions. In such liquid 
formulations there is inadequate jsutification for modifying the counterion. 

The sodium and potassium electrolyte content of the dispersions of the present invention should be 
minimized. It is preferred top avoid the deliberate addition of any such electrolytes. 

The dispersions of the present invention should have sufficiently low viscosities at low shear rates to be 
25 readily pourable. pumpable and handleable by the end user. For example, such products are typically 
supplied to the market in drums so that it is neither practical nor convenient to apply significnat shear to the 
product before emptying the drum. Many other operations which could typically be involved in the end use 
of the dispersions of the present invention indicate the need for a low viscosity at low shear rates, including 
any operation involving gravity feeding of the dispersion to an application process. The viscosity of the 
30 dispersions of the present invention may be conveniently measured in the Brookfield Model LVT Visco- 
meter at a fairly low shear rate. Such low shear rates are typically obtained by utilizing fairly low spindle 
speeds of less than about 30 rpm. Almost invariably the lower the spindle speed the lower the shear and 
consequently the higher the viscosity. A speed of 12 rpm is felt to provide a realistic approximation of field 
conditions. In particular, the dispersions of the present invention should have room temperature viscosities 
35 at 12 rpm of less than about 4000 cps. Such viscosities characterize dispersions which are readily utilizable 
in the typical field application for anionic dyestuffs, especially acid dyes. 

The techniques taught in U.S. Patent No. 4,468.230 for obtaining the desired low shear viscosities are 
generally applicable to the dispersions of the present • invention. Particularly important among these 
techniques is the careful control of the particle size distribution of the dispersed dyestuff. Of course, to the 
40 extent possible in obtaining stable low viscosity dispersions of the desired dye strength the addition of 
sodium or potassium electrolytes should be avoided in applying the teachings of this patent. Furthermore, it 
is preferred in the present invention not to adjust the pH with sodium or potassium ion generators such as 
sodium hydroxide. In contrast to the 4,468,230 patent, pH adjustments are preferably made using bases 
which release cations of the type described hereinabove for neutralization of the chelating agent 
45 The dyestuffs utilized in the present invention should be ground until they have median particle size 
between about 1 and 10 microns, preferably between about 1 and 5 microns, and a grinding technique 
should be utilized which avoids the generation of a substantial number of particles having sizes below 1 
micron. It has been found that aqueous dispersions containing substantial amounts of particles with sizes 
less than 1 micron display excessive low shear viscosities, particularly when such aqueous dispersions also 
so contain sufficient dispersant or surfactant to ensure the long term stability of the dispersoin. An appropriate 
particle size distribution can be obtained by subjecting presscake to sequential grinding in a rotor stator mill 
followed by grinding in a pressure cavitationai mill such as is marketed by the Gaulin Corporation. In 
general, milling in a sand or glass bead mill will result in the generation of unsuitably small particles. A 
convenient way to prepare dyestuff presscake for grinding or milling is to stir it into an aqueous solution of 
55 the dispersant which will form part of the ultimate dispersion. 

The low shear viscosities of the dispersions of the present invention can be adjusted through control of 
the dyestuff content and the dispersant content. The higher the dyestuff solid content of the dispersion is 
the higher the viscosity will be if the other parameters are kept constant. 
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5. The specified chelating agent was added and, where indicated, the solubility on the dye on water 
dilution of the dispersion was evaluated. 

6. A sufficient amount of lithium hydroxide was added to adjust the pH of the dispersion to about 7 
and, where indicated, the solubility on dilution was evaluated. In those cases in which a neutralized 

5 chelating agent was utilized no pH adjustment was made. 

7. The indicated surfactant was added and the solubility on dilution was evaluated. Where indicated, 
the pH and viscosity at 12 rpm at room temperature in the Brookfield Mode! LVT Viscometer was 
determined for the final dispersion. 



8. The dyestuff solubility on water dilution of the dispersion was evaluated by visual observation. 



io Complete solution was defined as a crystal clear solution with no visible particles evident. A high intensity 
light was utilized to resolve any doubt. In general, one liter of about 20°C water was added to one gram of 
the dispersion and the evaluation was made after hand stirring. Where indicated, the dilution or the 
temperature of the diluting water was varied. 
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Example 26 



A dispersion was prepared in the same manner as outlined for Table I except that it was prepared using 
commercial size batches, i.e. 5000 to 18,000 lbs. It had the following final composition: 
Dye of Structure I (presscake) 19.6% 
sodium lignin sulphonate 1 .5% 
biocide 0.3% 

ethylene diamine tetraacetic acid 10.0% 
lithium hydroxide monohydrate 4.5% 
ethoxylated nonylphenol (9.5 mols E.O.) 0-0.7% 
water balance 

The final dispersion had a room temperature viscosity at 12 rpm of less than 2000 cps which was adjusted 
to between 2000 and 3000 by the addition of a xanthan gum thickener. When diluted at the rate of 5 grams 
of dispersion per liter of room temperature water, the dispersed dye readily dissolved leaving no visible 
particles in less than three minutes. On three successive batches, the amount of surfactant added was 
0.7%, 0.0% and 0.1%, respectively. The pH for each batch was about 7. 

These commercial batches were successfully used in the commercial dyeing of nylon carpet. In 
particular, these dispersions were diluted down to the desired application strength with room temperature 
water and combined with other dyes to make up the desired shades. The apparently dissolved dyes were 
then sprayed on nylon carpet in the manner common in the industry. The resultant dyeings were uniform 
even on carpets made from fast striking nylon which can fix some dye at room temperature. The use of a 
similar dispersion which did not contain a solubility enhancer (the ethylene diamine tetraacetic acid and 
lithium hydroxide) had given non-uniform dyeings in which the dispersed dye had failed to dye the tips of 
the carpet fibers. 



A dispersion was prepared using the procedure outlined for Table I using the following composition : 
Color Index Acid Orange 156 presscake 26.5% 
sodium lignin sulphonate 1 .0% 
biocide 0.3% 

ethylene diamine tetraacetic acid 2.0% 
lithium hydroxide monohydrate 0.8% 
ethoxylated nonylphenol (9.5 mol E.O.) 1.0% 
water balance 

The final dispersion had a room temperature viscosity at 12 rpm of less than 2000.eps. It also had a pH of 
about 7. On adding a liter of room temperature water to five grams of the dispersion, ail of the dispersed 
dyestuff dissolved within 3 minutes leaving no particles visible to the unaided human eye. 



A dispersion was prepared using the procedure outlined for Table I using the following composition : 
Color Index Acid Red 337 presscake 25.2% 
sodium lignin sulphonate 1 .0% 
biocide 0.3% 

ethylene diamine tetraacetic acid 7.0% 
lithium hydroxide monohydrate 3.1 % 
ethoxylated nonylphenol (9.5 mols E.O.) 1.0% 
water balance 

The final dispersion had a room temperature viscosity at 12 rpm of less than 2000 cps. It also had a pH of 
about 7. On adding a liter of room temperature water to five grams of the dispersion, all of the dispersed 
dyestuff dissolved within 3 minutes leaving no particles visible to the unaided human eye. 
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Example 29 

The technology of the present invention was compared to that of European Patent No. 57.158 and U.S. 
Patent No. 4.465.491. Example 13 of the European patent was essentially repeated and compared to the 
results obtained by changing the formulation to more closely approximate the requirements of the present 
invention. Four formulations were prepared by blending the components in a Wharing blender. The 
"blended" compositions wherein the dyestuff had an average particle size of about 6.4 microns were tested 
by filtration after appropriate dilution with 25°C tap water. The "blended" compositions were then ground in 
a glass bead mill for about five minutes which gave an average particle size of between about 1.3 and 1.4 
microns. The milled slurries were then spray dried and evaluated by filtration after appropriate dilution with 
25 °C water. 

The filtration tests were conducted in a manner similar to that outlined in Example 13 of European 
Patent 57.158. One liter of 25°C tap water was added to the specified amount of dyestuff formulation and 
stirred by hand with a polypropylene stirring rod for three minutes. The mixture was filtered using two 
thicknesses of filter paper, a Buechner funnel and a vacuum of between about 20 and 25 inches of mercury. 
After it was determined that all four compositions would pass the test at ten grams per liter "blended" and 
thirty grams per liter "milled and spray dried" using 1450 CV filter paper the evaluation was conducted 
using a much finer pore size filter paper. Watman Number 2. This gave a. better measure of the solubility of 
the compositions since a true molecular solution will pass through any filter paper that the solvent passes 

20 through. . . 

The maximum filterable concentration for the three alternative compositions was determined by 
comparison to the composition of said example 13. The maximum concentration at which this composition 
would filter in a reasonable time in both states ("blended" and "milled and spray dried") was determined. 
The concentration of an alternative composition giving the same amount of filter residue by visual inspection 

25 was then taken as the maximum filterable concentration for that composition. The results were as follows: 
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Lack of material prevented a more precise evaluation of Formulation 4. It is believed it would have passed 
the test at five grams per liter. 

These results demonstrate that the technology of these patents (European 57,158 and U.S. 4.465.491) 
are concerned with obtaining an apparent solubility of a lesser order than that obtained by the present 
invention. In this regard, the dispersion of Example 26 was found to pass through Watman Number 2 filter 
paper with almost no residue after dilution to three grams per liter. This was expected because the visible 
solubility test specified in the present application is believed to be considerably more stringent than filtration 
with even the very fine pored Watman Number 2 paper. 
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The difference between these three evaluation techniques was further demonstrated with the dispersion 
of Example 17 of U.S. Patent No. 4,468,230. This dispersion had an average dispersed dyestuff particle size 
of 2 microns and the following formulation: 
Dye of Structure I 19.3 parts 

Sodium chloride (including that from presscake) 10.5 parts 
Sodium lignin sulphonate 1 .5 parts 
Water balance. 

Upon dilution with one liter of room temperature water, three grams of this dispersion readily passed 
through 1450 CV paper without significant residue but required overnight to pass through a Watman 
Number 2 filter paper and left a heavy residue. This dispersion did not display visual solubility at a dilution 
three times as great, i.e. at one gram per liter. 

Although the invention has been described in detail in the foregoing for the purpose of illustration, it is 
to be understood that such detail is solely for that purpose and that variations can be made therein by those 
skilled in the art without departing from the spirit and scope of the invention except as it may be limited by 
the claims. 



Claims 

1. A non-sedimenting. stable concentrated aqueous dye dispersion having superior cold water solubility 
comprising 

a) between about 10 and 60 weight percent of a water-soluble dyestuff with at least one anionic water 
solubilizing group apd with an average particle size between about 1 and 5 microns, 

b) a sufficient amount of a cold water solubility enhancer to give the dispersion a three-minute visual 
solubility in 25°C distilled water of at least about 5 grams per liter, said enhancer comprising 

i) a chelating agent with at least one free acid group or one acid salt group with lithium or an organic cation, 
and 

ii) a sufficient amount of an organic or lithium-based cation source to give the dispersion of pH of greater 
than about 5. and 

c) sufficient water to give the dispersion a room temperature viscosity of less than about 4000 cps 
measured with a Brookfield viscometer of 1 2 rpm. 

2. The dye dispersion of Claim 1 wherein the chelating agent carries at least one of a free carboxylic 
acid group or a lithium or ammonium carboxylate group. 

3. The dye dispersion of Claim 2 wherein the chelating agent is an amino carboxylic acid, a hydroxy 
carboxylic acid, or the lithium or ammonium salt of either. 

4. The dye dispersion of Claim 1 or 2 or 3 wherein the cation source is a lithium or ammonium- 
containing compound. 

5. The dye dispersion of Claim 4 wherein the cation source is a lithium compound. 

6. The dye dispersion of Claim 1 or 2 or 3 wherein the dispersion contains between about 0.1 and 5 
weight percent of a non-ionic surfactant. 

7. The dye dispersion of Claim 6 wherein the cation source is a lithium or ammonium-containing 

compound. 

8. The dye dispersion of Claim 7 wherein the non-ionic surfactant is an ethoxylated compound. 

9. A non-sedimenting stable concentrated aqueous dye dispersion having superior cold water solubility 
comprising 

a) between about 10 and 60 weight percent of a water-soluble dyestuff with at least one anionic 
water-solubilizing group and with an average particle size between about 1 and 5 microns and no 
substantial portion of particles with a size less than about 1 micron. 

b) a sufficient amount of a cold water solubility enhancer to give the dispersion a three-minute visual 
solubility in 25°C distilled water of at least 5 grams per liter, said enhancer comprising 

i) between about 1 and 20 weight percent of a chelating agent which has at least one free acid group or one 
lithium or organic cation salt group, and 

ii) a sufficient amount of an organic or lithium-based cation source to give the dispersion of pH of greater 
than about 5. 

c) a sufficient amount of an anionic dispersant to prevent substantial reagglomeration of the dyestuff 
particles during reduction to the 1 to 5 micron range, and 

d) sufficient water to give the dispersion a room temperature viscosity of less than about 4000 cps 
measured with a Brookfield viscometer at 12 rpm. 
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10. A process for the production of a non-sedimenting stable aqueous dye dispersion having superior 
cold water solubility comprising 

a) mixing a dye carrying at least one sodium or potassium salt solubilizing group with water and 
sufficient anionic or nonionic dispersant to keep the dye particles from reagglomerating upon size reduction. 
5 b) reducing the particle size of the dye to give an average particle size of between about 1 to 5 

microns with no substantial portion of the particles having a size less than about 1 micron, 

c) adding a sufficient amount of a cold water solubility enhancer to give the dispersion a three minute 
visual solubility in 25°C distilled water of at least about 5 grams per liter, said enhancer comprising 

i) a chelating agent with at least one free acid group or one acid salt group with lithium or an organic cation, 
10 and 

ii) a sufficient amount of an organic or lithium cation source to give the dispersion a pH of greater than 
about 5, and 

d) adding sufficient water to give the dispersion a room temperature viscosity of less than about 4000 
cps measured with a Brookfield viscometer at 12 rpm. 
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